An acetyl group deficit limits mitochondrial ATP production at the onset of exercise.
The oxygen deficit at the onset of submaximal exercise represents a period when the energy demand of contraction cannot be met solely by mitochondrial ATP generation, and as a consequence there is an acceleration of ATP re-synthesis from oxygen-independent routes (phosphocreatine hydrolysis and glycolysis). Historically, the origin of the oxygen deficit has been attributed to a lag in muscle blood flow and oxygen availability at the onset of exercise which limits mitochondrial respiration. However, more recent evidence suggests that considerable inertia exists at the level of mitochondrial enzyme activation and substrate supply. In support of this latter hypothesis, we have reported on a number of occasions that pharmacological activation of the pyruvate dehydrogenase complex (and consequent stockpiling of acetyl groups), using dichloroacetate or exercise interventions, can markedly reduce the degree of ATP re-synthesis from oxygen-independent routes during the rest-to-work transition period. This review will focus on these findings, and will offer the hypothesis that acetyl group delivery to the tricarboxylic acid cycle limits mitochondrial flux at the onset of exercise--the so-called acetyl group deficit.